Science. The descriptors were low-back pain, back pain, lower-back pain, prevalence, and elderly in Portuguese and English. Two independent reviewers conducted a search for studies and evaluated their methodological quality. The search strategy returned 2186 titles, and 35 were included in this review. The studies evaluated 135,059 elderly individuals aged between 60 and 102 years, and the prevalence of LBP ranged from 21% to 75%. The levels of functional disability, as well as functional difficulties, activities of daily living, and physical capacity, were identified in 60% of the studies. This review indicated a high prevalence of LBP in elderly individuals and functional disability that affects factors important for independence. However, the studies used different methodologies, suggesting that more studies be conducted with scientific accuracy, methodological quality, and low risk of bias to contribute to the proposal of preventive actions for elderly populations.
' INTRODUCTION
Low-back pain (LBP) is one of the most common health problems in primary care (1) . LBP can be defined as any pain between the last ribs and the lower gluteal folds, with or without pain in the lower limbs (2) . In addition, the duration of pain is one criterion for LBP classification. Acute LBP has a sudden onset and lasts less than six weeks, subacute LBP lasts from six to 12 weeks, and chronic LBP presents for a period greater or equal to 12 weeks (3) .
It is estimated that 70% to 85% of the population will experience an episode of LBP at some point. Ninety percent of these individuals will have more than one episode (4) (5) (6) . The United States spent more than $100 billion on LBPrelated healthcare in 2005 (7) , and these costs are expected to increase as the prevalence of back pain also increases (8) .
Historically, research on LBP has primarily focused on young people and adults, while little attention has been given to the elderly population (9) . There is evidence that LBP may be responsible for a large percentage of functional limitations (10) , result in difficulty performing daily life activities (11) , and be a risk factor for incapacity and invalidity. LBP is one of the symptoms most frequently reported by older people (12) . Notwithstanding the fact that it has been identified as a major health problem, its prevalence is not well known in the elderly population (13, 14) .
This systematic review aims to identify, analyze and synthesize, in a systematic way, the prevalence of LBP in the elderly population.
' METHODS
The protocol of this review is registered at PROSPERO (CRD42019118004), and the methods followed the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) recommendations (15) . operators ''OR'' and ''AND'' were used to form research topics that could be combined. The search strategy is shown in the supplementary material.
Inclusion criteria
The inclusion criteria were as follows: studies that primarily or secondarily investigated LBP prevalence among elderly individuals aged 60 years or over according to the World Health Organization (16) ; studies that included both sexes and individuals living in the community or institutionalized (in clinics, hospitals or public or private care institutions), regardless of duration of LBP symptoms (i.e., acute, subacute, or chronic LBP); and articles that are available in English or Portuguese.
Data extraction
Studies published in Portuguese and English with a crosssectional design from 1985 to October 2018 were searched. Two independent reviewers (IMBS and TFS) selected studies based on the title and summary. The ones that met the eligibility criteria were analyzed and evaluated. After fully reading the selected studies, no conflicts were found between the two independent reviewers.
The descriptive data extracted and analyzed from the studies were as follows: first author/year of publication, participant's characteristics (sex, age, population), country, instrument of collection, sample size, definition of LBP, absolute frequency of LBP, prevalence, investigated duration of LBP and functional disability level.
Risk of bias assessment
To assess the risk of bias and the methodological quality, the instrument developed by Hoy et al. was used (17) . Considering that selected studies could present potential sources of bias that could influence the results (Table 2) , the tool was used to assess the risk of bias of the eligible studies. This instrument allows for the verification of the risk of bias related to external and internal validity, allowing for the classification of the risk of bias as low, moderate, or high. This instrument was chosen mainly because it is easy to use, shows high interexaminer agreement, and was developed specifically to measure the risk of bias in prevalence studies of patients with LBP.
This instrument (17) uses the following criteria: (1) representativeness of the study sample in relation to the national population to assess the generalizability of the results; (2) a sampling system that represents the target population; (3) a method for selecting the sample; (4) probability of nonresponse bias; (5) method of obtaining a response of interest; (6) definition of LBP used to select the sample; (7) reliability and validity of the tools used; (8) standardization of the collection process; (9) period of prevalence of appropriate interest; and (10) presence of error in calculation and/or reporting values of the numerator and denominator of the parameter of interest. The first four topics are related to the external validity of the study. Consequently, the other items report the risk of bias in categories relating to internal validity. At the end of the analysis, studies with at least nine criteria were classified as having a low risk of bias; studies that had between seven and eight of the criteria had a medium risk of bias; and those with less than seven of the criteria had a high risk of bias.
' RESULTS

Summary of included studies
We identified 2186 titles; of these, 38 were duplicates. During the search by title and abstract, 2148 studies were selected, and 1936 were excluded after reading the summaries. One hundred six studies were selected for full-text reading, and only 35 met the eligibility criteria and were included in the systematic review ( Figure 1 ). Because of great heterogeneity, a meta-analysis was not possible.
Characteristics of the studies
The prevalence of LBP among the elderly individuals ranged from 21 to 75%. These studies included a total of 135,059 elderly individuals, with sample sizes ranging from 54 to 55,690 elderly individuals, and LBP was present in 34,516 of the participants (Tables 1, 2 and 3 ).
An approach regarding complaints of LBP at different moments was found in this systematic review. Eight studies (18) (19) (20) (21) (22) (23) (24) (25) addressed acute LBP prevalence, and 21 studies (26-46) addressed chronic LBP prevalence; however, six studies (47-52) did not specify the prevalence period investigated.
Of the 35 original studies, 26 included both sexes. The age range was from 60 to X86 years, and the places where the studies took place included North America (USA and Canada), South America (Brazil), Europe (Spain, Sweden, Italy, Denmark and Switzerland), Asia (Japan, South Korea, Bangladesh, Taiwan, and China), and Africa (Nigeria).
Regarding data collection instruments, a customized questionnaire was employed in 20 studies (18) (19) (20) (21) (22) 24, (26) (27) (28) 32, 35, (43) (44) (45) , and a Roland-Morris questionnaire was employed in four studies (31, (36) (37) (38) . The Oswestry questionnaire (47, 50) , the Visual Analog Scale (31, 38) , the Face Pain Scale (23, 41) , the Numeric Scale (40, 41) , the Physical Activity Scale of the Elderly (33, 36) , and the Nordic questionnaire (39, 45) were employed in two studies each. The following instruments were used in only one study each: the Lawton questionnaire (29) , the McGill questionnaire (36), the Quebec Pain Disability Scale (35) , the Graded Chronic Pain Scale (42) , the North American Spine Society Questionnaires for Back and Neck Pain (34), the Katz index (23) and medical records from a physiotherapy clinic school at the State University of Southwestern Bahia, Brazil (32) .
Functional disability due to LBP was investigated in 60% of the studies, and LBP was shown to hinder functionality (18, 20, 21, 23, 27, 28, 30, 37, 39) and result in major dependence for daily living activities (24, 29, 48, 38, 52) and physical capacity (30, 33, 36, 24, 46) .
The methodological quality assessment (Table 4 ) ranged from four to ten points. Four studies (19, 25, 28, 42) presented methodological quality without risk of bias, and eleven studies (20, 23, 27, 29, 34, [38] [39] [40] 43, 44) were classified as a low risk of bias. Seventeen (18, 21, 22, 24, 26, 30, 31, 33, (35) (36) (37) 41, (45) (46) (47) 51, 52) were classified as having a medium risk of bias, and three studies (32, 48, 49) presented a high risk of bias, with scores lower than seven.
' DISCUSSION
Among all chronic pain problems and spinal pain conditions, LBP is the most common public health, economic, and social problem. Moreover, LBP affects the population indiscriminately worldwide (53) . Nevertheless, the prevalence of LBP varies according to the definitions used and the population studied (9) .
This systematic review summarizes the international literature data on the prevalence of LBP in the elderly population. The results indicate a high prevalence of LBP among elderly individuals, ranging from 21.7 to 75%. Furthermore, the prevalence of LBP is high in developed countries such as Canada (18) (75%), the United States (44) (67%), Sweden (43) (49%), China (33) (39.2%) and Japan (48) (32%). LBP occurs in 43% of both men and women, differing from the mean global prevalence, which was 31% (22) . This finding was also true in developing countries such as Brazil, where the prevalence was 33.6% to 68.3%. In other Brazilian studies (37, 39) , the small samples studied may have contributed to a high prevalence, and the samples may not have been representative of the study population.
Only one systematic review performed in 1999, including only developed countries in the Northern Hemisphere, evaluated the prevalence of LBP among elderly individuals. This study also showed a prevalence ranging from 12.8% to 51% (age above 65 years), based on the prevalence of punctual pain, pain in the last six months and pain in the last year (13) . Another systematic review of the prevalence of spinal pain among elderly individuals, including studies conducted in developed countries, presented a 20% prevalence (X60 years) (54) . However, the study did not separately analyze elderly individuals with LBP.
It was found that 46.6% of the studies included in the review defined a six-month period of LBP in the last year as chronic LBP; this definition was in accordance with one of the diagnostic criteria for research on chronic noncancer pain recommended by the taxonomy of the ''International Association for Study of Pain'' (55) .
The most recent assessment of the global prevalence of punctual LBP comprising all age groups estimated that pain is an emerging problem in the elderly population that requires monitoring (56) , especially in developing countries. Furthermore, another study reported that LBP is more frequent and is characterized by longer episodes in elderly individuals than in young adults (57) .
The proportion of elderly individuals (60 years or more) in almost all developed and developing countries worldwide is increasing faster than any other age group (58) . In a world report on aging and health by the World Health Organization (WHO), it was stated that the world population aged over 60 years will increase from the current 841 million to Subtitle: LBP = Low back pain; * = period prevalence investigate; SCI = Sciatic; NEU = Neurological deficits. two billion by 2050, turning chronic diseases and the welfare of older people into new challenges for global public health (58, 59) . Fejer et al. (60) reported that the prevalence of LBP increases until 80 years of age and then decreases slightly, except among women, who report a greater frequency of LBP than men. There are several possible explanations for the decline in pain with advancing age (from 80 years on). Not only is there an increase in life expectancy, there is also an increase in the incidence of chronic noncommunicable diseases, which leads to increased morbidity and disability (61) . Pain is experience by elderly individuals due to their fragility, threatening their safety, autonomy, and independence. Pain often prevents them from performing daily life activities, as well as limits their social interactions, which are situations that considerably diminish their quality of life (62) .
Consequently, pain among elderly individuals should be considered as a continuation of pain from previous years (63) , while accepting that pain among the elderly population occurs as a part of aging (64) . In other words, pain becomes a natural part of life; therefore, it becomes less disturbing or it is simply ignored. Finally, a decline in the prevalence of pain in the elderly population may be explained by a phenomenon of ''survival of the fittest'' (65) .
Another aspect that can be highlighted in this review is the greater prevalence among females observed in various studies (22, 23, 33, 39, 42, 47, 48) ; the prevalence ranged from 35% to 82%. These findings confirm that women outlive men, despite suffering longer exposure to risk factors; women live with more comorbidities and experience the chronicity of clinical conditions -a phenomenon called ''feminization'' of old age (66) . A recent systematic review showed that the prevalence of LBP seemed higher among middle-aged adults and women (56) . A biopsychosocial model of chronic pain attributes sexual differences in pain to interactions between biological, psychological, and sociocultural factors (67, 68) . A greater sensitivity to pain among women may also partially explain higher reports of pain by women than by men (69) .
Although most LBP is self-limiting, begins to improve after a few days and resolves within a month (70) , some patients are susceptible to chronic LBP that leads to significant disability. Age is a well-known risk factor for chronic LBP (71) , and other factors may perpetuate LBP in older adults. The understanding of these factors can help identify high-risk patients and improve their LBP management. Since older adults usually face both age-related physical and psychosocial issues, comprehensive assessments and treatments are needed to effectively manage LBP in the elderly population.
Methodological limitations, when related to external validity relevant to criterion (1) (representatives of the study sample in relation to the national population to allow for the generalizability of results), were not found in 22 studies (18, 22, 24, 27, 29, (31) (32) (33) (34) 36, 37, 40, 41, (43) (44) (45) (46) (47) (48) . The researchers involved in these studies conducted data collection in regions or municipalities without nationally representing the target population, which would not occur if there were core studies or multicentric groups to produce representative samples. Random selection was used in 18 studies (19) (20) (21) 22, 24, 27, 29, 34, 35, 37, 41, 51, 53) . In the remaining studies, convenience sampling was the technique of choice to obtain quick, low-cost information (58) . Regarding internal validity, which was involved in this criterion (7) , 53.3% of the studies (18) (19) (20) (21) (22) (26) (27) (28) (29) (30) 33, 35, 37, 40, 42, 48, 49, 51, 52) used their own questionnaires.
These studies only questioned whether the individuals had LBP or not. Nonetheless, the lack of standardization of instruments used in data collection may have influenced the results (35) .
We attempted to minimize these limitations by evaluating the methodological criteria of the eligible studies, but unlike other reviews (72,73), we did not establish a cut-off point based on this methodological evaluation to include the studies in this review.
Based on previous findings and the most recent global prevalence of occasional LBP, including all age groups (i.e., 9.4%, 95% CI 9 to 9.8) (54), this review estimates that LBP is a health problem in the elderly population. The adequate epidemiological description of LBP in the elderly can improve the distribution of resources for the clinical management of this condition, especially in developing countries (58, 69, 74) . Data show that both the number and proportion of individuals aged older than 65 years have been increasing in most western populations (60) . It is believed that LBP will lead to even greater health care costs in the future (58) .
This study helped to reveal the main shortcomings of the current studies on the prevalence of LBP in the elderly population worldwide. These findings can guide actions to produce robust evidence on this topic in future studies and in clinical practice. We strongly recommend the performance of further robust studies with low risk of bias and consistent LBP definitions.
Limitations
The limitation of the study was the different definitions of LBP used in the studies, which may lead to a misunderstanding about the actual location of LBP. In addition, a uniform definition of LBP for the purpose of LBP epidemiological studies would significantly enhance our ability to compare and pool results across studies.
' CONCLUSIONS
This systematic review indicates a high prevalence of LBP in the elderly population and that functional disability affects factors that are important for independence. However, the investigated studies present diverse methodologies, and different definitions of LBP were used, suggesting that more research should be carried out with scientific accuracy, methodological quality and low risk of bias to contribute towards developing preventive actions for the elderly population affected by LBP. Finally, such studies will provide information to devise public policy plans by health managers and professionals.
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